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Translation of WO 01/62503 Al (PCT/CHOl/00115) 
Franking Machine 



The invention relates to a franking machine with at least one 
prxnt head of an Inkjet printing mechanism for printing flat 
postal objects, such as letters or postcards, inserted into or 
passing through the machine, comprised of a guide part arranged 
so as to project from the print head and relative to its jet 
opening plane and having correlated therewith a transport device 
for transporting the postal objects between it and oppositely 
positioned conveying rollers rotating about axes oriented 
transverse to the conveying direction. The franking machines 
employ today in addition to the classical rotary printing 
technology increasingly new stamp application methods, inter 
alxa, based on thermal or Inkjet basis. 

It has been shown in practice that not only the print head must 
be replaced, but depending on the printing technology the entire 
franking machine configuration is subject to greater and very 
complex, i.e., also correspondingly expensive, changes and 
modifications. 

Inkjet print heads have been known for quite some time and are 
used, in particular, in PC printers. The knowledge that has been 
gained for use of such print heads in this field cannot be 
transferred onto the present field of use in franking machines. 
The reasons, inter alia, lie in the high speed of the letters 
undergoing franking as well as their different formats and 
thicknesses as well as the considerably rougher conditions of the 
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surroundings, caused partially by soiled surfaces of the postal 
objects. Moreover^ these franking prints must fulfill strict 
quality requirements of the postal offices^ which make necessary 
high construction expenditure and reliability. 

The object of the present invention resides in that the franking 
machine is to be configured such that it enables, provided with 
an ink jet print head, as much as possible a disrupt ion- free 
printing for the franking of postal objects, such as letters, 
cards or the like of different thickness, different formats and 
materials, and produces an unequivocally identifiable print 
image. Since presently such machines must enable high throughput, 
a fully automated operation is also required. 

Special importance therefore resides in the guiding of the postal 
objects in the area of the print head. Since from the thinnest 
objects (essentially a single sheets) to a thick letter, a wide 
range of postal objects with most different mechanical properties 
- for example, bending behavior - as well as most different 
formats are to be printed or provided with franking, during the 
entire printing phase the spacing of the jet opening plane of the* 
Inkjet print head relative to the object surface to be printed 
must be constant. Moreover, conditions are to be provided which 
ensure a robust configuration, reliability, and low-maintenance 
configuration. 

In addition to these requirements a robust embodiment, 
reliability, low-maintenance configuration, and high-quality of 
the print image are to be fulfilled. 



According to the invention this object is solved in that the 
transport device comprises two drive rollers connected in driving 
connection with one another and fonaing together with the guide 
part a conveying path, which drive roller, when viewed in the 
conveying direction, are arranged before and behind the print 
head and in that a counterpressure roller is arranged opposite 
thereto, respectively, which exerts a pressure against the drive 
roller or the postal object to be transported therebetween and 
Which is reversibly liftable. With these measures, high precision 
during printing of the postal objects and a high-quality 
economical manufacture as well as a simple operation can be 
obtained with the franking machine according to the invention. 

in the following, the functions and the configuration as well as 
advantages of an embodiment of the franking machine according to 
the invention with Inkjet printing technology will be described 
The description is limited primarily in this context to the 
technical features for printing the postal object during the 
transport in the franking machine. 

For a better understanding, reference is being had to the 
reference numerals and Figures in which embodiments of the 
invention are illustrated. 



lA 
IB 
2A 
2B 



forward control curve for right counterpressure roller 
rear control curve for right counterpressure roller 
forward control curve for left counterpressure roller 
rear control curve for left counterpressure roller 

3 main shaft 

4 rear sidewall 
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7B 


control lever^ left, rear 




8A 


counterpressure lever, right, front 




SB 


counterpressure lever, right, rear 






control lever, right, front 




QB 


control lever, right, rear 






axle for counterpressure lever and control lever 


11 


stop bolt for count eirpres sure lever - 


right 


12 


stop bolt for counterpressure lever - 


left 




counterpressure roller - right 




14 


support roller 




15 


counterpressure roller - left 




16A 


linkage, front, for support roller 




16B 


linkage, rear, for support roller 
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axle for linkage 




18 


rod for suspending spring 




19 


suspension location for spring 




20 


tension spring for control lever 




21 


support roller carrier with sensor member 


22 


cam follower 




23 - 


worn shaft 




24 


worm gear 




25 


forked light barrier 




26 


slotted disk 




27 


switching cam for initial position of main shaft 


28 


microswitch 




29 


control roller 
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30 tension spring for counterpressure lever 

31 direct-current motor 

32 drive roller, right 

33 drive roller, left 

34 axle for counterpressure roller, right 

35 stop for cam follower 

36 tension spring for cam follower 

37 stop for sensor member 

38 sensor wheel for incremental transponder 

39 holding-down plate or guide part 

40 drive motor for feed 

41 gearbox for drive rollers 

42 incremental transponder, encoder 

43 projecting member on support roller carrier 

Description of the Drawing Contents of the Following Figures: 
Fig. 1 front view of the complete counterpressure mechanism, 

including drive, sensor wheel, and main shaft drive; 
Fig. 2 plan view onto counterpressure mechanism according to 

Fig. 1; 

Fig. 3 front view of the complete counterpressure mechanism in 
franking position, counterpressure arrangement in upper 
position; 

Fig; 4 front view of the complete counterpressure mechanism in 
service position, counterpressure arrangement in 
lowermost position; 

Fig. 5 front view/ position of counterpressure lever/rollers 
with inserted thick short letter or letter being fed 
from the right by automatic feeding into a position 
under the right drive roller; 
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Fig. 6 front view, thick letter underneath all drive rollers 
and the sensor wheel; 

Fig. 7 front view, thick letter has left the right roller, the 
right counterpressure roller automatically reaches the 
upper position, the central support roller remains at 
the initial height level. The left counterpressure 
roller has taken over the height sensing; and 

Fig. 8 plan view, drive rollers with feed gear mechanism. 

In the case of franking of individual letters, the letter is 
inserted manually into the franking machine which is in its 
initial position. Phaoto cells start the franking process when 
the envelope is correctly positioned. The counterpressure 
rollers which are in a lower position upon insertion of the 
envelope are moved upwardly by the control curves on the main 
shaft and press the letter object against the upper drive 
rollers. The letter transport or the franking process can now be 
started. 

The counterpressure arrangement is comprised of three 
counterpressure rollers. Two rollers are positioned under the 
right and left drive rollers. The third, central roller has the 
object to move the letter to the required height level under the 
print heads without pressing the letter against the end faces of 
the print heads so that the print image remains clean without 
smearing. After the franking process, the counterpressure 
rollers move again downwardly and release the gap for the 
insertion of a new envelope. 
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In addition to the insertion and franking position of the 
counterpressure rollers, there is also a position "service", m 
this position the counterpressure rollers are moved farther 
dovmwardly in order to provide room for the service station. The 
service station cleans and closes the print heads for longer 
work interruptions or during transport of the franking machine 
Moreover, it is required for filling the print heads when 
changing the ink bag. 

Construction and Function Descriptions of the Transport Device 
on the main shaft 3 several control curves lA, IB and 2A, 2B are 
arranged which lift or lower, depending on the required position, 
the control levers 7A, 7B and 9A, 9B via the control rollers 29 
so as to be pivoted about the axle 10. The initial position of 
the main shaft 3 is found by the microswitch 28 switched by the 
control cam 27. By means of the motor 31 the worm gear mechanism 
23/24 xs driven and the main shaft is rotated into the position 
"insertion of letter", "franking", or "service position" The 
precise position is reached by a forked light barrier 25 and the 
slotted disc 26 seated on the motor shaft by means of electronic 
control - as a result of the number of triggered pulses. The 
counterpressure levers to the right and left 6A, 6B and 8A, 8B 
are pivoted by the tension springs 30 connected to the control 
levers 7A, 7B and 9A, 9B in the upward direction about the axle 
10 until the counterpressure rollers 13, 15 come to rest against 
the upper drive rollers 32, 33. The control levers 7A, 7B and 
9A, 9B reach their end positions via the control curves lA, IB 
and 2A, 2B which has the result that the tension springs 36 are 
further pretensioned by a small amount. The safe contact between 
the control rollers 29 and the control curves lA, IB and 2A, 2B 
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is achieved by the tension springs 29 connected to the spring 
suspension rod 18. The precise lower position of the 
counterpressure levers 6B and 8A, SB is reached at the stop 
bolts 11/ 12 on the control levers which are supported on the 
counterpressure levers after a short return stroke and entrain 
them in the dovmward direction. The corresponding positions are 
illustrated in detail in the Figures. 

The support roller 14 positioned at the center which moves the 
letter to an exact spacing relative to the Inkjet print heads is 
seated rotationally supported on two support roller carriers 21 
which are, in turn, supported by means of two parallelogram 
linkages 16A, 16B. The cam follower 22 seated on the rotation 
axle of the support roller 14 is connected to the axle 34 of the 
right counterpressure rollers 13 and is forced to move in the 
downward direction when lowering the right counterpressure lever 
6A, 6B and reaches the level of the right counterpressure roller. 
The cam follower 22 is supported via the stop 35 against the 
support roller carrier 21 rigidly in regard to rotation to the 
left. With regard to rotation to the right / the cam follower 22 
can rotate away from the stop 35 counter to the force of the 
tension spring 36. This is required because of the mutual 
sensing between the right and the left counterpressure roller and 
will be described in more detail later on. 

Description to Figures 1 to 8: 

The counterpressure levers 6A, 6B; 8A, 8B are in the initial 
position ready for insertion of an individual letter. As soon as 
the letter is positioned in an exact position to the rear and the 
right defined by the table stop, the franking machine is 
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activated by means of a reflective light barrier. First the main 
shaft 3 rotates about approximately one-third revolution in the 
clockwise direction. The control levers 1, 9 are pivoted 
upwardly by the control rollers 29 by means of the control curves 
Ir 2. The counterpressure levers are also moved upwardly via the 
tension springs 30 until the counterpressure rollers 13, 15 rest 
against the drive rollers 32, 33. The control levers move still 
farther until the control curve has reached its highest point. 
The possible overstroke of the control lever is compensated by 
the sprung coupling of the counterpressure levers. The support 
roller 14 has been adjusted by means of the cam follower 22 to 
the same level. The letter is now clamped between the drive 
rollers and the counterpressure rollers. The drive motor 40 (see 
Fig. 8) drives via the gear mechanism 41 the drive rollers 31, 33 
and moves the letter from the right to the left. The speed and 
position detection is realized by the incremental transponder 42 
and the sensing wheel 38. The sensing wheel is driven by 
friction by means of the moving letter envelope and detects thus 
the precise speed of the letter surface. The pressing of the 
letter against the sensing wheel is realized by a separate 
counterpressure arrangement which will be described separately in 
the following. As a function of the letter position, the Inkjet 
print heads spray corresponding line patterns which result in the 
desired print image. The holding-down plate or the guide part 39 
secures the letter at an exact spacing to the print head end face 
m order to enable with respect to resolution a clean print image 
and, furthermore, to prevent that the printed lines smear when 
moving the envelope. After completion of the franking process 
the drive motor is switched off and the main shaft returns by 
rotation into its initial position; the counterpressure levers 
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reach again their initial position, A new letter can be 
inserted • The main shaft 3 rotates between the position 
"insertion" and "franking" only by approximately one-thii:d 
revolution back and forth,, which provides a considerable time 
advantage and moreover is gentle on the mechanism. After a 
further one-third revolution the counterpressure rollers have 
reached their absolute lowest position as is required in the 
service position (see Fig. 4). Movement back into the initial 
position "insertion" requires also only one-third revolution. 

In Fig. 5 the function of the cam follower 22 in connection with 
the right counterpressure roller 13 is illustrated. The 
necessity of this function is described in the following. The 
initial position is characterized by a relatively thick short 
envelope which is inserted manually. The franking machine 
triggers the franking process. The counterpressure levers move^ 
as described, in the upward direction. The thickness of the 
short letter limits the stroke of the right counterpressure 
roller in the upward direction. The letter is clamped by means 
of the spring force that is built up by the tension spring 19 
between the upper right drive roller 32 and the counterpressure 
roller 13. This is necessary in order to ensure a slip- free 
drive. If the support roller 14 were not moved automatically by 
means of the cam follower 22 to the same height level, the thick 
envelope . could not be clamped between the upper stationary 
holding down plate or the guide part 39 and the support roller; 
this would result in transport problems and printing quality 
loss. By means of the already described cam follower 22 the 
support roller carrier with support roller is moved to the height 
level of the right counterpressure roller. The support roller 
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carrxer j^ves synchronously in the for. of a parallelogram with 
the right counterpressure roller in the downward direction and 

s^Itlor"""' ^''^ P'^""' 

in Pig. 6 the illustration shows the thick letter having been 
.oved also under the left drive roller. The left counterpressure 
lever had to nove also in the downward direction counter to the 
spring force and has reached the same height level as the right 
counterpressure lever or the central support roller. The st!p 3, 

the left counterpressure roller has contacted the sensing 
member of the support roller carrier 21. 

IIZ^' "^'^^ the 

right counter roller moves again upwardly until the 

counterpressure roller contacts the upper drive roller. The stop 
37 of the left counterpressure roller rests against the member « 
Of the support roller carrier 21 and secures it now at the 
original height level. The right cam follower 22 can fold out by 
rotating to the left and the connecting point can follow the 
right counterpressure roller until the counterpressure roller 
rests against the upper right drive roller. The height sensing 
Of the support roller is realized altematingly between the ri^ht 
"tter 'Z'^^'"''''"'^ thus over the entire 

prLt h H " friction-free passage relative to the 

pr nt heads and a friction-optimized spacing relative to the 
holding-down plate or the guide part. 
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Claims 



1. Franking machine with at least one print head of an Inkjet 
print mechanism for printing flat postal objects such as 
letters or postcards insertable into or passing through the 
machine, comprised of a guide part (39) arranged so as to 
project about the print head and further relative to its jet 
opening plane / having correlated therewith a transport 
device for transporting the postal objects between it and 
oppositely positioned conveying rollers rotating about axes 
oriented transverse to the conveying direction, 
characterized in that the transport device has two drive 
rollers (32, 33) connected in driving connection with one 
another and forming together with the guide part (39) a 
conveying path, which, when viewed in the conveying 
direction, are arranged before and behind the print head and 
in that a counterpressure roller (13, 15) is arranged 
opposite thereto, respectively, which exerts a pressure 
against one drive roller (32, 33) or the postal object to be 
transported therebetween and which is reversibly lif table. 

2. Machine according to claim 1, characterized in that between 
the counterpressure rollers (13, 15) a support roller (14) 

- is arranged which is connected to at least one of the 
liftable counterpressure rollers (13, 15) and adjustable 
with respect to the spacing of the guide part (39) . 

3. Machine according to claim 2, characterized in that at least 
one of the counterpressure rollers (13, 15) and the support 
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roller (14) can be moved into an insertion position, a 
franking position, or a servicing position. 

Machine according to one of the claims 2 or 3, characterized 
m that the counterpressure rollers (13, 15) are supported 
respectively, on controlled counterpressure lever pairs 
(6A,6B; 8A,8B) which have a common pivot axle (10). 

Machine according to claim 4, characterized in that the 

support roller (14) is connected by a cam follower pair (22) 

with at least one of the counterpressure lever pairs (6A,6B; 
8A/ 8B) . 

Machine according to claim 4, characterized in that the 
counterpressure lever pairs (6A,6B; 8A,8B) are connected by 
a driving connection with a control curve pair (1A,1B; 
2A,2B), respectively, arranged on a motorically driven main 
shaft (3) and can be moved into a transport-active position. 

Machine according to one of the claims 2 to 6, characterized 
m that the counterpressure rollers (13, 15) and the support 
roller (14) can be controlled so as to be lowered 
simultaneously. 

Machine according to one of the claims 1 to 7, characterized 
in that the counterpressure lever pairs (6A,6B; 8A,8B) are 
connected by tension springs (36) with a counter control 
lever pair (7A,7B; (9A, 9B) supported on the control curve 
pairs (1A,1B; 2A,2B) . 
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Machine according to claim 8^ characterized in that the 
control lever pairs (7A,7B; 9A^9B) are supported on the 
pivot axle (10) . 

Machine according to claim 9, characterized in that the 
control lever pairs 7B; 9A,9B) are supported against 

spring force by means of control rollers (29) on the control 
curves (lA, IB; 2R,2B) . 

Machine according to one of the claims 8 to 10^ 
characterized in that the lower position of the 
counterpressure roller pairs (6A, 6B/ 8A, SB) is defined by 
a stop (11, 12) fastened on the control lever pairs (7A,7B; 
9A, 9B) . 

Machine according to one of the claims 5 to 11, 
characterized in that the support roller (14) is supported 
on a support roller carrier pair (21) connected to the 
control lever pair (7A, 7B) . 

Machine according to claim 12, characterized in that the 
support roller carrier pair (21) is connected at the end 
facing away from the support roller (14) with a 
parallelogram linkage pair (16A, 16B) and at the support 
roller end with the counterpressure roller (13) by means of 
the cam follower pair (22) . 

Machine according to claim 13, characterized in that the cam 
follower pair (22) is connected by tension springs with the 
free end of the parallelogram linkage pair (16A, 16B) . 
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Machine according to claim 14, 
counterpressure lever pair (6A, 
of the counterpressure roller ( 
linkage pair (16A, 16B) , 



characterized in that the 

6B) is supported in the area 
15) on the paralielogram 
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Translation of WO 01/62504 Al {PCT/CHOl/00116) 
Franking Machine 

The invention relates to a franking machine with at least one 
print head of an Inkjet printing mechanism for printing flat 
postal objects, such as letters or postcards, inserted into or 
passing through the machine, comprised of a guide part arranged 
so as to project from the print head and relative to its jet 
opening plane and having correlated therewith a transport device 
for transporting the postal objects between it and oppositely 
positioned conveying rollers rotating about axes oriented 
transverse to the conveying direction, wherein the transport 
device comprises two drive rollers connected in driving 
connection with one another and forming together with the guide 
part a conveying path, which drive rollers, when viewed in the 
conveying direction, are arranged before and behind the print 
head and has a counterpressure roller arranged opposite thereto 
respectively, which exerts a pressure against the drive roller or 
the postal object to be transported therebetween and which is 
reversibly lif table. The franking machines employ today in 
addition to the classical rotary printing technology increasingly 
new stamp application methods, inter alia, based on thermal or 
inkjet basis. 

It has been shown in practice that not only the print head must 
be replaced, but depending on the printing technology the entire 
franking machine configuration is subject to greater and very 
complex, i.e., also correspondingly expensive, changes and 
modifications . 
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Inkjet print heads have been known for quite some time and are 
used, in particular, in PC printers. The knowledge that has been 
gained for use of such print heads in this field cannot be 
transferred onto the present field of use in franking machines. 
The reasons, inter alia, lie in the high speed of the letters 
undergoing franking as well as their different formats and 
thicknesses as well as the considerably rougher conditions of the 
surroundings, caused partially by soiled surfaces of the postal 
objects. Moreover, these franking prints must fulfill strict 
quality requirements of the postal offices, which make necessary 
high construction expenditure and reliability. 

The object of the present invention resides in that the franking 
machine is to be configured such that the printing mechanism 
enables a disrupt ion- free printing for the franking of postal 
objects, such as letters, cards or the like of different 
thickness, different formats and materials, and an unequivocally 
identifiable print image. Since presently such machines must 
enable high throughput, a fully automated operation is also 
required. 

Since from the thinnest objects (essentially a single sheet) to 
thick letters, a wide range of postal objects with most different 
mechanical properties - for example, bending behavior - as well 
as most different formats are to be printed or provided with 
franking, during the entire printing phase the printing must be 
adjusted or controlled with respect to the throughput speed or 
the travel distance covered by the postal object. In addition, 
conditions must be provided which ensure a great reliability and 
low-maintenance configuration. 
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According to the invention this object is solved in that a 
sensing wheel is arranged between the drive rollers which sensing 
wheel is driven by the postal object passing along it and is 
correlated with an encoding device for the purpose of speed and 
position monitoring of a transported postal object, respectively, 
for controlling printing on a postal object. In this way, with 
simple means a high precision during printing of the postal 
objects can be achieved. 

In the following the functions and the configuration of an 
embodiment of the printing machine according to the invention is 
described. For a better understanding, reference is being had to 
the reference numerals and Figures in which embodiments of the 
invention are illustrated. 

lA forward control curve for right count erpres sure roller 
IB rear control curve for right counterpressure roller 
2A forward control curve for left counterpressure roller 
2B rear control curve for left counterpressure roller 

3 main shaft 

4 rear sidewall 

5 forward sidewall 

6A counterpressure lever, left, front 
6B counterpressure lever, left, rear 
7A control lever, left, front 
7B control lever, left, rear 
8A counterpressure lever, right, front 
8B counterpressure lever, right, rear 
9A control lever, right, front 
9B control lever, right, rear 



10 axle for count erpres sure lever and control lever 

11 stop bolt for counterpressure lever - right 

12 stop bolt for counterpressure lever - left 

13 counterpressure roller - right 

14 support roller 

15 counterpressure roller - left 

16A linkage, front, for support roller 

16B linkage, rear, for support roller 

17 axle for linkage 

18 rod for suspending spring 

19 suspension location for spring 

20 tension spring for control lever 

21 support roller carrier with sensor member 

22 cam follower 

23 worm shaft 

24 worm gear 

25 forked light barrier 

26 slotted disk 

27 switching cam for initial position of main shaft 

28 microswitch 

29 control roller 

30 tension spring for counterpressure lever 

31 direct-current motor 

32 ' drive roller, right 

33 drive roller, left 

34 axle for counterpressure roller, right 

35 stop for cam follower 

36 tension spring for cam follower 

37 stop for sensor member 

38 sensor wheel for incremental transponder 
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39 holding-down plate or guide part 

40 drive motor for feed 

41 gearbox for drive rollers 

42 incremental transponder, encoder 

43 projecting member on support roller carrier 



Description of the Drawing Contents of the Following Figures 
Fig. 1 front view of the complete counterpressure mechanism, 

including drive, sensor wheel, and main shaft drive; 
Fig. 2 plan view onto counterpressure mechanism according to 

Fig. 1; 

Fig. 3 front view of the complete counterpressure mechanism in 
franking position, counterpressure arrangement in upper 
position; 

Fig. 4 front view of the complete counterpressure mechanism in 
service position, counterpressure arrangement in 
lowermost position; 

Fig. 5 front view, position of counterpressure lever/rollers 
with inserted thicker short letter or letter being fed 
from the right by automatic feeding into a position 
under the right drive roller; 

Fig. 6 front view, thick letter underneath all drive rollers 
and the sensor wheel; 

Fig; 7 front view, thick letter has left the right roller, the 
right counterpressure roller automatically reaches the 
upper position, the central support roller remains at 
the initial height level. The left counterpressure 
roller has taken over the height sensing; and 

Fig. 8 plan view, drive rollers with feed gear mechanism. 
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In the case of franking of individual letters, the letter is 
inserted manually into the franking machine. Photo cells start 
the franking process when the envelope is correctly positioned. 
The counterpressure rollers which are in a lower position upon 
insertion of the envelope are moved upwardly by the control 
curves on the main shaft and press the letter object against the 
upper drive rollers. The letter transport or the franking 
process is started. 

The counterpressure arrangement is comprised of two 
counterpressure rollers and an intermediately positioned support 
roller. The counterpressure rollers are positioned under the 
right and left drive rollers. The support roller has the object 
to secure the letter at the required height level under the print 
heads without pressing the letter against the end faces of the 
print heads so that the print image remains clean without 
smearing. After the franking process, the counterpressure 
rollers and the support roller move again downwardly and release 
the gap for the insertion of a new envelope. 

In addition to the insertion and franking positions of the 
counterpressure rollers and the support rollers, there is also a 
position "service". In this position the counterpressure rollers 
are" moved even farther downwardly in order to provide room for 
the service station. The service station cleans and closes the 
print heads for longer work interruptions. Moreover, it is 
required for filling the print heads when changing the ink bag. 

On the main shaft 3 several control curves lA, IB and 2A, 2B are 
arranged which lift or lower, depending on the required position, 
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the control levers lA, 7B and 9A, 9B via the control rollers 29 
so as to be pivoted about the axle 10. The initial position of 
the main shaft 3 is found by the microswitch 28 switched by the 
control cam 27. By means of the motor 31 the worm gear mechanism 
23/24 is driven and the main shaft is rotated into the position 
"insertion of letter", "franking", or "service position". The 
precise position is reached by a forked light barrier 25 and the 
slotted disc 26 seated on the motor shaft by means of electronic 
control. The counterpressure levers to the right and left 6A, 6B 
and 8A, SB are pivoted by the tension springs 30 connected to the 
control levers 7A, 6B and 9A, 9B in the upward direction about 
the axle 10 until the counterpressure rollers 13, 15 come to rest 
against the upper drive rollers 32, 33. The control levers 7A, 
7B and 9A, 9B reach their end positions via the control curves' 
lA, IB and 2A, 2B which has the result that the tension springs 
36 are further pretensioned by a small amount. The safe contact 
between the control rollers 29 and the control curves lA, IB and 
2A, 2B is achieved by the tension springs 29 connected to the 
spring suspension rod 18. The precise lower position of the 
counterpressure levers 6A, 6B and 8A, 8B is reached at the stop 
bolts 11, 12 on the control levers which are supported on the 
counterpressure levers after a short return stroke and entrain 
them in the downward direction. The corresponding positions are 
Illustrated in detail in the Figures. 

The support roller 14 positioned at the center, which moves the 
letter to an exact spacing relative to the Inkjet print heads, is 
seated rotationally supported on two support roller carriers 21 
which are, in turn, supported by means of two parallelogram 
linkages 16A, 16B. The cam follower 22 seated on the rotation 
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axle of the support roller 14 is connected to the axle 34 of the 
right counterpressure rollers 13 and is forced to move in the 
downward direction when lowering the right counterpressure lever 
6A, 6B and reaches the level of the right covinterpressure roller. 
The cam follower 22 is supported via the stop 35 against the 
support roller carrier 21 rigidly in regard to rotation to the 
left. With regard to rotation to the right, the cam follower 22 
can rotate away from the stop 35 counter to the force of the 
tension spring 36. This is required because of the mutual 
sensing between the right and the left counterpressure rollers 
and will be described in more detail later on. 

Description of Figures 1 to 8: 

The counterpressure levers are in the initial position ready for 
insertion of an individual letter. As soon as the letter is 
positioned in an exact position to the rear and the right defined 
by the table stop, the franking machine is activated by means of 
a reflective light barrier. First the main shaft 3 rotates about 
approximately one-third revolution in the clockwise direction. 
The control levers 1 , 9 are pivoted upwardly by the control 
rollers 29 by means of the control curves 1, 2. The 
counterpressure levers are also moved upwardly via the tension 
springs 30 until the counterpressure rollers 13, 15 rest against 
the' drive rollers 32, 33. The control levers move still farther 
until the control curve has reached its highest point. The 
possible overstroke of the control lever is compensated by the 
sprung coupling of the counterpressure levers. The support 
roller 14 has been adjusted by means of the cam follower 22 to 
the same level. The letter is now clamped between the drive 
rollers and the counterpressure rollers. The drive motor 40 (see 
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Fig. 8) drives via the gear mechanism 41 the drive rollers 31, 33 
and moves the letter from the right to the left. The speed and 
position detection is realized by the incremental transponder 42 
and the sensing wheel 38. The sensing wheel is driven by 
friction by means of the moving envelope and detects thus the 
precise speed of the letter surface. The pressing of the letter 
against the sensing wheel is realized by a separate 
count erpres sure arrangement which will be described separately in 
the following. As a function of the letter position, the Inkjet 
print heads spray corresponding line patterns which result in the 
desired print image. The holding-down plate or the guide part 39 
secures the letter at an exact spacing to the print head end face 
in order to enable with respect to resolution a clean print image 
and, furthermore, to prevent that the printed lines smear when 
moving the envelope. After completion of the franking process 
the drive motor 40 is switched off and the main shaft 3 returns 
by rotation into its initial position; the counterpressure levers 
6A, 6B; 8A, 8B reach again their initial position. A new letter 
can be inserted. The main shaft 3 rotates between the position 
"insertion" and "franking" only by approximately one- third 
revolution back and forth, which provides a considerable time 
advantage and moreover is gentle on the mechanism. After a 
further one-third revolution the counterpressure rollers have 
reached their absolute lowest position as is required in the 
service position (see Fig. 4). Movement back into the initial 
position "insertion" requires also only one-third revolution. 

In Fig. 5 the function of the cam follower in connection with the 
right counterpressure roller is illustrated. The necessity of 
this function is described in the following. The initial 
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position is characterized by a relatively thick short envelope 
which is inserted manually. The franking machine triggers the 
franking process. The counterpressure levers move^ as described^ 
in the upward direction. The thickness of the short letter 
limits the stroke of the right counterpressure roller in the 
upward direction. The letter is clamped by means of the spring 
force that is built up by the tension spring 19 between the upper 
right drive roller 32 and the counterpressure roller 13. This is 
necessary in order to ensure a slip-free drive. If the support 
roller 14 were not moved automatically by means of the cam 
follower 22 to the same height level, the thick envelope could 
not be clamped between the upper stationary holding-down plate or 
the guide part 39 and the support roller; this would result in 
transport problems and printing quality loss. By means of the 
already described cam follower 22 the support roller carrier with 
support roller is moved to the height level of the right 
counterpressure roller. The support roller carrier moves 
synchronously in the form of a parallelogram with the right 
counterpressure roller in the downward direction and the envelope 
can pass without friction through the printing station. 

In Fig. 6 the illustration shows the thick letter having been 
moved also under the left drive roller. The left counterpressure 
lever had to move also in the downward direction counter to the 
spring force and has reached the same height level as the right 
counterpressure lever or the central support roller. The stop 37 
of the left counterpressure roller has contacted the sensing 
member of the support roller carrier 21. 
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In Fig. 1, the letter has left the right drive roller and the 
right counter roller moves again upwardly until the 
counterpressure roller contacts the upper drive roller. The stop 
37 of the left counterpressure roller rests against the 
projecting member 43 of the support roller carrier 21 and secures 
it now at the original height level. The right cam follower 22 
can fold out by rotating to the left and the connecting point can 
follow the right counterpressure roller until the counterpressure 
roller rests against the upper right drive roller. The height 
sensing of the support roller is realized alternatingly between 
the right and left counterpressure roller and ensures thus over 
the entire letter length an optimal friction-free spacing 
relative to the print heads and the holding-down plate or the 
guide part 39. 

101 counterpressure lever for driven incremental transponder 

102 axis of rotation for counterpressure lever 

103 stop bolt as follower stop for control lever 105 

104 stop edge for stop bolt 103 

105 control lever 

106 connecting bracket for intermediate wheels 

107 connecting bracket to the axle of the left counterpressure 
roller 

108-- driven friction wheel of incremental transponder sensing 
wheel 

109 friction wheel for left counterpressure roller 

110 intermediate wheel 

111 intermediate wheel 

112 intermediate wheel 

113 drive roller - left 
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114 counterpressure roller - left 

115 gear mechanism for feed drive 

116 tensions spring between incremental transponder 
counterpressure lever and control lever 

117 axle of left counterpressure roller 

118 axle for intermediate wheel 

119 sensing wheel for incremental transponder 

120 counterpressure lever - left 

121 encoder disc 

122 encoder 

123 axle for encoder disc 

124 ball bearing 

125 friction pair drive roller 113 and friction wheel 109 

126 friction pair friction wheel 108 and sensing wheel 119 

127 drive roller - right 

128 counterpressure roller - right 

129 support wheel 

130 letter 

131 axle for friction wheel 

Contents of Drawings of the Following Figures: 

Fig, 9 front view of the complete counterpressure mechanism, 
including drive, driven incremental transponder 
- counterpressure arrangement, sensing wheel and main 

shaft drive. Counterpressure lever in the position 
"manual insertion"; 

Fig. 10 front view of the complete counterpressure mechanism, 
including drive, driven incremental transponder 
counterpressure arrangement, sensing wheel and main 
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shaft drive; counterpressure lever in the uppermost 
position "franking"; 
Figs. 11 + 12 counterpressure mechanism released; 
Figs. 13 + 14 released driven counterpressure mechanism of the 

incremental transponder; 
Fig. 15 front view, letter is underneath the right drive roller 
and has not yet reached the sensing wheel, sensing 
wheel is driven indirectly by means of left drive 
roller, friction wheels, and intermediate wheels; 
Figs. 16 +17 counterpressure mechanism released; 
Fig. 18 front view, envelope underneath both drive rollers, 

sensing wheel driven directly by the letter surface- 
Fig. 19 front view, envelope has left right drive roller, drive 
IS realized now by means of the left drive roller, 
sensing wheel driven directly by the letter surface; 
Fig. 20 plan view of the complete counterpressure mechanism; 
Fig. 21 developed view of the driven incremental transponder 

counterpressure arrangement in section; and 
Figs. 22 - 24 details of sensing wheel with encoder. 

AS a result of the short letter problems and the space 
requirements for the print heads in printing stations of a 
franking machine, in particular, an ink jet printing mechanism, 
drive rollers are required so that the envelope during the 
printing process is clamped always underneath one drive roller 
The right drive roller drives the envelope when entering the 
printing area, the left roller carries on transportation 
downstream of the printing area. The speed and position 
^onitoring of the envelope on one of the two rollers would have 
the disadvantage that the short letter within a certain travel 
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distance, i.e., at the beginning or the end of the envelope, 
would no longer be monitored. For the quality of the print image 
it is moreover required to know the exact letter speed- A speed 
detection on a driven shaft would have the disadvantage that not 
necessarily the letter speed is detected, when, for example, the 
letter has transport slip or is stopped or when a jam problem 
occurs. The speed or position monitoring is carried out in the 
device described here by means of a separate sensing wheel which 
drives directly an encoder disc. The encoder disc and the sensing 
wheel are arranged precisely between the drive rollers at the 
center of the two print heads. The signals are evaluated by 
means of an encoder. The exact starting position for manual 
insertion of the letter is provided by a reflection light barrier 
which determines the position of the right edge of the letter. 
For an automatic letter feed, this zero signal is supplied by a 
forked light barrier of a peripheral automatic feed. Beginning 
with this start signal, the sensing wheel must then sense the 
precise position of the letter. Since for manual insertion or 
automatic supply the letter has not reached the sensing wheel 
when the zero position is triggered and can therefore not provide 
driving action, this must be realized for a short travel 
distance by means of the driven sensing counterpressure . The 
pressure of the driven counterpressure roller on the sensing 
wheel or the left drive roller is realized by a curve-controlled 
mechanism of the remaining counterpressure levers or rollers. By 
means of two friction wheels and several intermediate wheels the 
speed of the left drive roller is transmitted onto the sensing 
wheel. The left and the right drive rollers are fixedly coupled 
by means of a spur gear system so that the speed of the letter 
driven by the right roller coincides with the speed of the left 
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driven roller, small differences are inconsequential because 
printing has not yet begun. As soon as the letter, for example, 
a short letter/ driven by the right drive roller, reaches a 
location underneath the sensing wheel, the speed of the driven 
counterpressure arrangement is inconsequential. The sensing 
wheel is driven by friction between the letter surface and 
sensing wheel periphery with identical speed. The 
counterpressure roller having acted previously as a friction 
wheel drive now only provides a pressing function because the 
envelope has been pushed between the friction partners. As a 
function of the length of the letter or the label length, the 
printing process begins at the letter position determined 
therefor. Corresponding to the respective envelope position the 
print heads spray a line pattern which results in the 
corresponding overall print image. After a certain travel 
distance the envelope leaves the right drive roller and is now 
raoved only by the left drive roller. The sensing wheel senses 
the speed up to the end of the letter. Approximately 10 mm 
before the end of the envelope printing is complete. 

The counterpressure lever 101 of the driven incremental 
transponder is rotationally supported on a rotary axle 102 
riveted onto the sidewall. The up and down movement of the 
counterpressure lever is realized in connection with the 
remaining counterpressure levers. This function will be 
explained separately. The counterpressure lever 101 is moved 
upwardly and downwardly by means of the riveted stop bolt 103 and 
by means of the stop edge 104 of the control lever 105 The 
overstroke of the control lever is compensated up to the point of 
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contact of the friction wheel 108 at the sensing wheel 119 by 
means of the tension spring 116. 

The friction wheel 108 is rotationally supported on the riveted 
rotary axle 131, By means of two connecting brackets 106, 107 
the left counterpressure lever 120 and the count erpres sure lever 
101 are connected with one another so as to be rotatable and 
ensure that the connecting gear mechanism has a constant axle 
spacing while providing at the same time a rotational degree of 
freedom. The friction wheel 109 which is seated on the same axle 
117 as the counterpressure roller 114 is driven by the left drive 
roller 113 (friction pair 125) • Via the spur gears 112, 111, 110 
the friction wheel 108 is driven with the same rotational speed 
(friction pair 126) . Upon triggering the franking machine, the 
counterpressure levers are lifted upwardly to such an extent 
until the corresponding counterpressure rollers contact the drive 
rollers and the sensing wheel. At the beginning of the franking 
process, the short letter is driven only by the right drive 
roller 127 and pressed against by the right counterpressure 
roller 128 • The drive of the sensing wheel is realized up to the 
point in time when the envelope reaches the area between friction 
wheel 108 and sensing wheel 119, through the gear chain from the 
left drive roller via friction and intermediate wheels to the 
sensing wheel. As soon as the letter is positioned under the 
sensing wheel 119 and is pressed against it by the friction wheel 
108, only the speed of the letter surfaces is important for the 
circumferential speed" of the sensing wheel. This means that the 
exact letter speed is detected. The sensing surface of the 
sensing wheel (mantle surface) can be made rough, knurled or the 
like for increasing grip. 
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When automatic feeding i. performed, the driven coanterpressure 
arrangement of the incremental transponder has also the advantage 
that the sensing wheel must not be accelerated by the letter 
which is supplied by the feed device. This feature is 
inconsequential in regard to manual supply because all rotating 
parts are accelerated simultaneously from their standstill 
position. 

The sensing wheel „9 is seated together with the slotted encoder 
disc 121 on the axle 123 which is supported by means of two 
precision ball bearings. The encoder 122 senses the signals and 
transmits them to an electronic control device. The guality of 
the sensing action of the letter speed and of the position is of 
enormous importance for the print quality. The temporal sequence 
Of spraying of the line print pattern is carried out as a 
function Of the letter speed and thus of the letter position 
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Claims 

1. Franking machine With at least one print head of an Inkjet 
print mechanism for printing flat postal objects such as 
letters or postcards insertable into or passing through the 
machine, comprised of a guide part arranged so as to project 
about the print head and further relative to its jet opening 
plane, having correlated therewith a transport device for 
transporting the postal objects between it and oppositely 
positioned conveying rollers rotating about axes oriented 
transverse to the conveying direction, wherein the transport 
device has two drive rollers connected in driving connection 
with one another and forming together with the guide part a 
conveying path, which drive rollers, when viewed in the 
conveying direction, are arranged before and behind the 
print head, and has a counterpressure roller arranged 
opposite thereto, respectively, which exerts a pressure 
against one drive roller or the postal object transported 
therebetween and which is reversibly liftable, characterized 
in that a sensing wheel (38, 119) is arranged between the 
drive rollers (32, 33; 127, 113) which sensing wheel is 
driven by the postal object passing along it and is 
correlated with an encoding device (122) for the purpose of 
speed and position monitoring of a postal object to be 
transported, respectively, for controlling printing on a 
postal object* 

2. Machine according to claim 1, characterized in that the 
encoding device (122) is connected to a control unit 
connected to a computer. 



18 



Z Tl r ' *° °' ^'^"^ ' °^ Characterized 
in that the sensing wheel (38, 119) is in drive connection 

With the drive roller (33, 113) arranged downstream in the 
conveying direction. 

Machine according to claim 3, characterized in that, 
laterally to the counterpressure roller (15, 114) 
cooperating with the drive roller ,33, 113), a friction 
Wheel ,109) is provided which is concentric to and freely 
rotatrngly supported relative to the counterpressure roller 
and can be brought Into drive connection by the 
counterpressure levers ,6A, 6B; 120) with the drive roller 
(33, 113), Which friction wheel drives a further friction 
wheel ,12S) by means of an intermediate gear formed of 
intermediate wheels, the further friction wheel being in 
drive connection with the sensing wheel ,38, 119) . 

Machine according to claim 4, characterized in that the 
further friction wheel ,126) is supported with the 
counterpressure roller ,115, 114, on a multi-part lever 
(101, and IS movable against the sensing wheel ,38,119, 
counter to a spring force. 
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(57) Abstract: TheinvrationrriUttestoafiMnldngm 

mailitems such as letters or postcaids that are insened into or run dnoogfa said firankiiig madone. Hie inventive teakiiig madune 
conqprises a guide pait that is mounted araund tfac print head so as to project vis-^-vis the nozzle plane thereof. Said guide part 
is asso d afr d with a conveyor that ctrnveys the mail items between itself and opposite rotating convey rollers that rotate about pins 
mountedtransversally to the direction of conveyance. Said conveyor is provided widi driving rollers that are mounted, when seen 
in the direction of conveyance, before and behiiid tJie print head (228). A counter-pressure loller is disposed opposite tiicse driving 
rollers and exerts a pressure on a respective driving roller or on a mail item conveyed therethrough, said counter-pressure roller being 
reversibly liftable. The firanking machine fiutiier conq>rises a device for servicing, rJ^^tiing and mftintflining the print When 
the counter-pressure rollers (13, 15) are lowered, a service carriage (201) that is driven to be dis{daced Hansvasally to die diiection 
of conveyance of the mail items can be displarfd into a service position below tibe print head (22S). 

(57) Zusammenfassung: Ene Frankiemiaschine mit wenigstens etnem DrucUcopf cincs Inlget-Druclcweikes zum Bednicken von 
einlcgbaren oder durchlaufenden flachen Versandobjekten wic Bricfe oder Postkaiten, besteht ans einem um den Dnicfckopf und 
g^enfiber desseo DQsenebene vorstehend angeordn^en FOhnmgstefl, dem eine die Versandobjel^ zwischen sich und g^enfiber- 
liegenden, um quer zur Fdrdenicfatong angeoxdnete Acbsen rotieiende FdrdenoUen einer die Versandobjekte transportierenden FQr* 
dereinricbtung 

[Forttet2ung auf der nOchsten SeUe] 



Translation of WO 01/62505 Al (PCT/CHOl/00117) 
Franking Machine 

The invention relates to a franking machine with at least one 
print head of an Inkjet printing mechanism for printing flat 
postal objects, such as letters or postcards, inserted into or 
passing through the machine, comprised of a guide part arranged 
so as to project from the print head and relative to its jet 
plane and having correlated therewith a transport device for 
transporting the postal objects between it and oppositely 
positioned conveying rollers rotating about axes oriented 
transverse to the conveying direction, wherein the transport 
device comprises two drive rollers connected in driving 
connection with one another and forming together with the guide 
part a conveying path, which drive rollers, when viewed in the 
conveying direction, are supported before and behind the print 
head, and comprises a count erpressure roller arranged opposite 
thereto, respectively, which exerts a pressure against the drive 
roller or the postal object to be transported therebetween and 
which is reversibly liftable, and comprising a device for 
maintaining, cleaning and caring for the print head. The franking 
machines employ today in addition to the classical rotary 
printing technology increasingly new stamp application methods, 
inter alia, based on thermal or Inkjet basis. 

It has been shown in practice that not only the prini; head must 
be replaced, but depending on the printing technology the entire 
franking machine configuration is subject to greater and very 
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complex, i.e., also correspondingly expensive, changes and 
modifications . 

Inkjet print heads have been known for quite some time and are 
used, in particular, in PC printers. The knowledge that has been 
gained for use of such print heads in this field cannot be 
transferred onto the present field of use in franking machines. 
The reasons, inter alia, lie in the high speed of the letters 
undergoing franking as well as their different formats and 
thicknesses as well as the considerably rougher conditions of the 
surroundings, caused partially by soiled surfaces of the postal 
objects. Moreover, these franking prints must fulfill strict 
quality requirements of the postal offices, which make necessary 
high construction expenditure and reliability. 

The object of the present invention resides in providing a 
franking machine with an Inkjet print mechanism that enables a 
disruption- free printing for the franking of postal objects, such 
as letters, cards or the like, and an unequivocally identifiable 
print image. It is also important that the employed printing ink 
during standstill phases will not dry up in the print head, i.e., 
the printing machine should be usable anytime. Moreover, in the 
configuration of the franking machine it should be taken into 
account that leaking of the printing ink cannot occur during 
transport. It is also desirable to be able to clean a print head 
which is soiled by dust and printing ink. Moreover, conditions 
are to be provided that ensure a high reliability and low- 
maintenance configuration. 
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According to the invention this object is solved in that, when 
the counterpressure rollers are lowered, a service slide, 
arranged on a guide arrangement so as to be drivingly movable 
transverse to the conveying direction of the postal objects, can 
be moved into a service position which is arranged underneath the 
print head. 

In the following the fimctions and the configuration of an 
embodiment of the printing machine according to the invention is 
described. For a better understanding, reference is being had to 
the reference numerals and Figures in which embodiments of the 
invention are illustrated. 



lA forward control curve for right counterpressure roller 
IB rear control curve for right counterpressure roller 
2A forward control curve for left counterpressure roller 
2B rear control curve for left counterpressure roller 

3 main shaft 

4 rear sidewall 

5 forward sidewall 
counterpressure lever, left, front 
counterpressure lever, left, rear 

7A control lever, left, front 
7B - control lever, left, rear 

counterpressure lever, right, front 
counterpressure lever, right, rear 
control lever, right, front 
control lever, right, rear 

axle for counterpressure lever and control lever 
11 stop bolt for counterpressure lever - right 



6A 
6B 



8A 
8B 
9A 
9B 
10 
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12 stop bolt for counterpressure lever - left 

13 counterpressure roller - right 

14 support roller 

15 counterpressure roller - left 

16A linkage, front, for support roller 

16B linkage, rear, for support roller 

17 axle for linkage 

18 rod for suspending spring 

19 suspension location for spring 

20 tension spring for control lever 

21 support roller carrier with sensor member 

22 cam follower 

23 worm shaft 

24 worm gear 

25 forked light barrier 

26 slotted disk 

27 switching cam for initial position of main shaft 

28 microswitch 

29 control roller 

30 tension spring for counterpressure lever 

31 direct-current motor 

32 drive roller, right 

33 drive roller, left 

34 - axle for counterpressure roller, right 

35 stop for cam follower 

36 tension spring for cam follower 

37 stop for sensor member 

38 sensor wheel for incremental transponder 

39 holding-down plate or guide part 

40 drive motor for feed 
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41 gearbox for drive rollers 

42 incremental transponder, encoder 

43 projecting member on support roller carrier 

Description of the Drawing Contents of the Following Figures: 
Fig. 1 front view of the complete counterpressure mechanism, 

including drive, sensor wheel, and main shaft drive; 
Fig. 2 plan view onto counterpressure mechanism; 
Fig. 3 front view of the complete counterpressure mechanism in 

franking position, counterpressure arrangement in upper 

position; 

Fig. 4 front view of the complete counterpressure mechanism in 
service position, counterpressure arrangement in 
lowermost position. 

In the case of franking of individual letters, the letter is 
inserted manually into the franking machine. Photo cells start 
the franking process when the envelope is correctly positioned. 
The counterpressure rollers which are in a lower position upon 
insertion of the envelope are moved upwardly by the control 
curves on the main shaft and press the letter object against the 
upper drive rollers. The letter transport or the franking 
process is started. 

The counterpressure arrangement is comprised of three 
counterpressure rollers. Two rollers are positioned under the 
right and left drive rollers. The third, central roller has the 
object to move the letter to the required height level under the 
print heads without pressing the letter against the end faces of 
the print heads so that the print image remains clean without 
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smearing. After the franking process, the counterpressure 
rollers move again dovmwardly and release the gap for the 
insertion of a new envelope • 

In addition to the insertion and franking positions of the 
counterpressure rollers, there is also a position "service". In 
this position the counterpressure rollers are moved farther 
downwardly in order to provide room for the service station. The 
service station cleans and closes the print heads for longer work 
interruptions. Moreover, it is required for filling the print 
heads when changing the ink bag. 

On the main shaft 3 several control curves lA, IB and 2A, 2B are 
arranged which lift or lower, depending on the required position, 
the control levers 7A, 73 and 9A, 9B via the control rollers 29 
so as to be pivoted about the axle 10. The initial position of 
the main shaft 3 is found by the microswitch 28 switched by the 
control cam 27. By means of the motor 31 the worm gear mechanism 
23/24 is driven and the main shaft is rotated into the position 
"insertion of letter", "franking", or "service position". The 
precise position is reached by a forked light barrier 25 and the 
slotted disc 26 seated on the motor shaft by means of electronic 
control. The counterpressure levers to the right and left 6A, 6B 
and"8A, SB are pivoted by the tension springs 30 connected to the 
control levers 7A, 6B and 9A, 9B in the upward direction about 
the axle 10 until the counterpressure rollers 13, 15 come to rest 
against the upper drive rollers 32, 33. The control levers 7A, 
7B and 9A, 9B reach their end positions via the control curves 
lA, IB and 2A, 2B which has the result that the tension springs 
36 are further pretensioned by a small amount. The safe contact 
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between the control rollers 29 and the control curves lA, IB and 
2A, 2B is achieved by the tension springs 29 connected to the 
spring suspension rod 18. The precise lower position of the 
counterpressure levers 6A, 6B and 8A, 8B is reached at the stop 
bolts 11, 12 on the control levers which are supported on the 
counterpressure levers after a short return stroke and entrain 
them in the downward direction. The corresponding positions are 
illustrated in detail in the Figures. 

The support roller 14 positioned at the center, which moves the 
letter to an exact spacing relative to the Inkjet print heads, is 
seated rotationally supported on two support roller carriers 21 
which are, in turn, supported by means of two parallelogram 
linkages 16A, 16B. The cam follower 22 seated on the rotation 
axle of the support roller 14 is connected to the axle 34 of the 
right counterpressure rollers 13 and is forced to move in the 
downward direction when lowering the right counterpressure lever 
6A, 6B and reaches the level of the right counterpressure roller. 
The cam follower 22 is supported via the stop 35 against the 
support roller carrier 21 rigidly in regard to rotation to the 
left. With regard to rotation to the right, the cam follower 22 
can rotate away from the stop 35 counter to the force of the 
tension spring 36. This is required because of the mutual 
sensing between the right and the left counterpressure rollers 
and will be described in more detail later on. 

Description of Figures" 1 to 4: 

The counterpressure levers are in the initial position ready for 
insertion of an individual letter. As soon as the letter is 
positioned in an exact position to the rear and the right defined 
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by the table stop/ the franking machine is activated by means of 
a reflective light barrier. First the main shaft 3 rotates about 
approximately one-third revolution in the clockwise direction. 
The control levers 1 , 9 are pivoted upwardly by the control 
rollers 29 by means of the control curves 1, 2. The 
counterpressure levers are also moved upwardly via the tension 
springs 30 until the counterpressure rollers 13/ 15 rest against 
the drive rollers 32, 33. The control levers move still farther 
until the control curve has reached its highest point. The 
possible overstroke of the control lever is compensated by the 
sprung coupling of the counterpressure levers. The support 
roller 14 has been adjusted by means of the cam follower 22 to 
the same level. The letter is now clamped between the drive 
rollers and the counterpressure rollers. The drive motor 40 (see 
Fig. 8) drives via the gear mechanism 41 the drive rollers 31, 33 
and moves the letter from the right to the left. The speed and 
position detection is realized by the incremental transponder 42 
and the sensing wheel 38. The sensing wheel is driven by 
friction by means of the moving envelope and detects thus the 
precise speed of the letter surface. As a function of the letter 
position, the Inkjet print heads spray corresponding line 
patterns which result in the desired print image. The holding- 
down plate or the guide part 39 secures the letter at an exact 
spacing to the print head end face in order to enable with 
respect to resolution a clean print image and, furthermore, to 
prevent that the printed lines smear when moving the envelope. 
After completion of the franking process the drive motor is 
switched off and the main shaft returns by rotation into its 
initial position; the counterpressure levers reach again their 
initial position. A new letter can be inserted. The main shaft 
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3 rotates between the position "insertion" and "franking" only by 
approximately one-third revolution back and forth, which provides 
a considerable time advantage and moreover is gentle on the 
mechanism. After a further one-third revolution the 
counterpressure rollers have reached their absolute lowest 
position as is required in the service position (see Fig. 4) . 
Movement back into the initial position "insertion" requires also 
only one-third revolution. 



Parts Identification List 

201 service slide 

202 lifting tub 

203 sealing bell 

204 sealing bell receptacle 

205 pressure spring for sealing bell 

206 angle connector 

207 suction hose of the sealing bells 

208 wiper module 

209 wiper lip 

210 suction hose of wiper module 

211 catch basin 

212 guide bore for column 

213 pressure spring for wiper tub 
214A sensing curve - left 

214B sensing curve - right 

215 curved Scotch-yoke groove 

216 lifting support 

217 pressure spring for lifting tub 

218 control disc 

219 freewheeling sleeve 
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220 drive shaft for control disc 

221 eccentric pin 

222 control angle piece 

223 control pin 

224 microswitch for zero point positioning 
22 5 guide and pulling column 

226A lift control curve - front 

22 6B lift control curve - rear 

227 glide bushing 

228 print head 

229 holding-down plate 

230 lifting column 

231 head plate for lifting columns 

232 eccentric 

233 axis of rotation 

234 pivot lever 

235 freewheeling sleeve (hose pump) 

236 pump housing 

237 roller body 

238 piomp hose 

239 hose connector . . 

240 pump shaft 

241 control curve for holding-down plate or guide part in the 
worm wheel of the main shaft drive 

242 sensing pin 

243 pivot point for control lever 

244 control lever 

Description of Contents of Drawings for the Following Figures: 
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Fig. 5 service slide in the rearward position, holding-down 

plate in the upper position; 
Fig. 6 longitudinal section of print head plane and service 

slide 

service slide is of the front position, holding-down 
plate or guide part in the upper position, wiper module 
at the holding-down plate or guide part maintained at 
height level, lifting tub of service slide still in the 
lower position; 

Fig. 7 longitudinal section of print head plane and service 
slide 

service slide is in the front position, holding-down 
plate or guide part in the upper position, wiper module 
at the holding-down plate or guide part maintained at 
height level, lifting tub of the service slide is 
lifted, pulling columns are pulled to the rear, sealing 
bells are resting against the end faces of the print 
heads; 

Figs. 8-10 detail illustration service slide with lifting tub, 

sealing bells, and wiper module; 
Figs. 11 +12 detail illustration service and hose piomp drives 

with drive motor; 
Fig. 13 front view of control mechanism of holding-down plate 

or guide part by means of a control curve seated on the 

main shaft, holding-down plate or guide part in lower 

position (franking mode) ; and 
Fig. 14 front view 6f the control mechanism of the holding-down 

plate or guide part by means of the control curve 

seated on the main shaft, holding-down plate or guide 

part in upper position (service mode) . 
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The service station is provided for print head cleaning of an 
inkjet printing mechanism during operation and sealing of the 
Inkjet print heads for extended periods of non-use or for taking 
in the ink from a newly inserted ink bag. The cleaning is 
carried out by means of a wiper wiping along the lower print head 
side. The sealing bells are positioned by means of the service 
slides under the end face of the print heads or jet plane and are 
then moved approximately vertically upwardly in order to seal the 
jets. A hose pump with three separate suction hoses pumps the 
residual ink of the wiping process out of the wiper module or the 
ink which has been sucked away or after-sucked via the print 
heads during filling of the system into a catch basin. The 
movement of the service slide is realized by a Scotch-yoke drive 
which is motor-driven by a worm gear. The same drive drives also 
the hose pump. Since the two functions are never needed 
simultaneously, they can be realized by a single drive motor by 
using freewheeling sleeves and different motor rotation 
directions. The holding-down plate or the guide part ensuring 
the spacing of the letter object to the end faces of the print 
heads is positioned in the franking mode approximately 1 mm below 
the print heads and must be moved in the service or cleaning mode 
upwardly, approximately 1.5 mm, behind the print head end face. 
This is realized in connection with lowering of the 
counterpressure lever, controlled by the main shaft. 

The inkjet print heads 228 are attached to an adjusting module. 
By means of this mechanical device the print heads can be 
precisely adjusted relative to one another so that the initial 
pixel of one head coincides precisely with the final pixel of the 
second head and in this way no print image gaps result. The print 
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heads are connected by means of hoses to an ink container which 
can be easily exchanged. For the first operation, the ink must 
be removed by vacuum from the ink bag and the print heads must be 
flooded. For this purpose, the service slide 201 is driven by 
means of the control disc 216 into the forward position. The 
eccentric pin 221 of the control disc 218 engages the groove 215 
of a Scotch-yoke of the service slide 201. As a result of the 
shape of the Scotch yoke groove, the service slide is moved 
forwardly only until the eccentric pin 221 reaches the curved 
area of the groove. The radius of the groove is of the same size 
as the eccentric stroke of the eccentric pin which means that the 
slide is now no longer moved and has reached its end position. 
The curvature of this groove is reached after an angle of 
rotation of approximately 150**. The sealing bells are now 
positioned precisely underneath the print heads. Upon forward 
movement of the service slide, the wiper lip 209 of the wiper 
module 208 has wiped the end faces of the print heads 228 and has 
cleaned them. The wiper module has been adjusted by means of the 
sensing curve 214A, 214B against the pressure springs 213 at the 
lower surface of the holding-down plate or the guide part 229 to 
the required height so that the defined coverage of the wiper 
blade relative to the printed end face results. While the 
control disc 218 rotates by a further 30°, the control angle 
piece 222 is moved with the guide and pulling columns 225 
corresponding to the geometry of the lower control curve of the 
control disc 218 in the downward direction. The lift control 
curves 22 6A, 22 6B inserted into the columns 225 are moved also 
and lift thereby the lifting tub with the sealing bells against 
the force of the pressure springs 217 via the lifting supports 
216 by a further defined lifting stroke. The two sealing bells 
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203 seated in the lifting tub and the sealing bell receptacle 204 
also move upwardly until the sealing bell profile rests against 
the end faces of the print heads. The overstroke of the lifting 
tub 202 is compensated by the pressure springs 205. The print 
heads are now sealed. The motor of the service drive changes its 
direction of rotation and activates the operation of the hose 
pump. The control disc 218 no longer rotates as a result of the 
provided freewheeling sleeve. The freewheeling sleeves 235 now 
act in the entraining direction. In the case of a service slide 
movement they act as a freewheeling device. While the hose pump 
236 rotates, the wiped-off ink is removed from the wiper module 
208 or the catch basin 211 by suction and at the same time ink is 
removed by suction via the print heads 228 out of the ink bag and 
the print heads are flooded. During the service process the 
holding-down plate or guide part 229 must be in the upper 
position and its lower surface area must be retracted relative to 
the print head end faces. Lifting of the holding-down plate or 
guide part is realized by the control curve 242 and the joint 
function of the parts control lever 244, pivot lever 234, axis of 
rotation 233, and eccentric 232. The eccentric 232 lifts the 
head plate 231. By means of the lifting columns 230 the holding- 
down plate or the guide part is moved upwardly. After filling of 
the print heads the control disc is rotated by 30° and the 
lifting tub is lowered into the initial position. The sealing 
bells are again released. By means of the hose pump the ink rest 
is removed by suction from the sealing bells. Subsequently, the 
service slide can be returned into its initial position. Upon 
returning, the print heads are again wiped. The zero point 
position is found by a switching cam on the control disc 218 and 
the microswitch 224. By means of the slotted disc seated on the 
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motor axle and a forked light barrier, any desired slide position 
can be precisely reached and any number of pump revolutions are 
possible. 
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Franking machine with at least one print head of an ink jet 
print mechanism for printing flat postal objects such as 
letters or postcards insertable into or passing through the 
machine, comprised of a guide part arranged so as to project 
about the print head and further relative to its jet opening 
plane, having correlated therewith a transport device for 
transporting the postal objects between it and oppositely 
positioned conveying rollers rotating about axes oriented 
transverse to the conveying direction, wherein the transport 
device has two drive rollers connected in driving connection 
with one another and foming together with the guide part a 
conveying path, which drive rollers, when viewed in the 
conveying direction, are arranged before and behind the 
print head, and has a count erpres sure roller arranged 
opposite thereto, respectively, which exerts a pressure 
against one drive roller or the postal object transported 
therebetween and which is reversibly liftable, and 
comprising a device for maintaining, cleaning and servicing 
the print head, characterized in that, when the 
counterpressure rollers (13, 15) are lowered, a service 
slide (221) , arranged on a guide arrangement (225) so as to 
be drivingly movable transverse to the conveying direction 
of the postal objects, is moveable into a service position 
which is arranged underneath the print head (228) . 

Machine according to claim 1, characterized in that the 
guide part (229) is adjustable by means of a control lever 
(244) connected with the main shaft into a position which is 
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retracted relative to the jet opening plane of the print 
head (228) . 

Machine according to claim 1 or 2, characterized in that the 
service slide (201) at its rear end is connected with an 
eccentric pin (221) fastened to a control disk (218) 
drivable about a vertical axis. 

Machine according to one of the claims 1 to 3, characterized 
in that the service slide (201) at the forward end has a 
wiper lip (209) extending transversely to the direction of 
movement and acting during movement of the service slide 
(201) onto the projecting jet opening plane of the print 
head (228) . 



Machine according to claim 4, characterized in that the 
wiper lip (209) is supported against a spring force on the 
guide part (229) and passes across the jet opening plane 
during the sliding movements of the service slide (201) . 

Machine according to one of the claims 4 and 5, 
characterized in that the wiper lip (209) is arranged in a 
catch basin (211) . 

Machine according to one of the claims 4 to 6, characterized 
in that the service slide (201) in the advancing direction 
has at least one "sealing bell (203) which is arranged behind 
the wiper lip (209) and covers the nozzle opening plane of a 
print head (228) and can be pressed against the plane by 
being lifted. 
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Machine according to claim 1 , characterized in that the 
service slide (201) comprises a Scotch-yoke groove (215) as 
a connecting device to the control disk (218) for receiving 
the eccentric pin (221)^ wherein the groove secures the 
service slide (201) in the service position when the 
eccentric pin (221) passes through and, upon further 
rotational movement of the control disk (218) connected in 
driving connection with the guide arrangement (225) , the 
service slide (201) is locked in the service position by 
means of the lifting control curves (22 6A, 22 6B) provided on 
the guide arrangement (225), whereby the sealing bell (203) 
is pressed against the jet opening plane. 

Machine according to claim 8, characterized in that on the 
guide arrangement (225) a control pin (223) is fastened 
which engages the control curve provided on the control disk 
(218). 

Machine according to one of the claims 7 to 9, characterized 
in that the controllable motor which is in drive connection 
with the control disk (218) having a freewheeling device is 
reversibly configured and in drive connection with a pump 
which is in communication with the sealing bell (203) . 

Machine according to claim 10, characterized in that the 
pump is connected by a suction line with the catch basin 
(211) correlated with the wiper lip (209). 

Machine according to one of the claims 7 to 11, 
characterized in that the pump is connected to the ink 



18 



source by a suction line via the sealing bell (203) 
connected in the service position to the print head/the 
print heads (228) . 

Machine according to claim 12, characterized in that the 
print head/ the print heads (228) and the ink source are 
connected by a portion of the suction line. 

Machine according to one of the claims 3 to 13, 
characterized in that the control disk (218) comprises a 
switching cam cooperating with a switch (224) and correlated 
with the initial position of the service slide (201) . 
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^ (57) At»tract: Hie invention relates to a fnmldag madiine conqirising an inlget printing unit with two printing heads (301 A» 301 B), 
for printing on flat posted objects inincb can be inserted ornm tliiough the unit, such as letters or postcards. Said nift<Ainf> Audier 
comprises a guide piece (317), arranged around the print heads (301A, 301B) and projecting relative to die common jet opening 

^ plane diereof. A transport device for tiie posted objects is connected to said guide piece, with two drive loU 

the guide piece, form a transport path and which are mounted before and after the print head, relative to the transport direction. The 
printing heads (301A, 301B) form a common jet opening plane and on die j^ opening plane are rectangular in form, anranged at a 

V0 steq> an£}e to the direction of travel of die posted otrjects and mutually of&et from eadi oUiec 

1^ 

O (57) Zusammenfassnng: Eine Franidennasdiine mit einem zwea Druckk^ifiB (301A, 301B) aufweisenden Inkjet-Dnidnveric zum 
^ Bed n ic toi von einlegbaien oder durcfalaofenden fladien Versandobjeton, wie Briefe oder Postkaiten, bestefat aus einem um die 
^ DfuckkOpfe (301 A, 301B) und g^enOber deren gemeinsaraer DasennTflndBqgsd)ene vorstehend angeordneten FUhnmgsteil (317), 

^ [Fortsetztmg €atf der ndehsten Seite] 
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Frankiermaschine 

Die Erfindung betrifft eine Frankiermaschine mit einem wenigstens einen Druck- 
kopfe aufweisenden Inkjet-Druckwerkes zum Bedrucken von einlegbaren oder 
durchlaufenden flachen Versandobjekten wie Briefe oder Postkarten, bestehend 
a US einem urn den Druckkopf und gegenuber dessen Dusenmundungsebene vor- 
stehend angeordneten Fuhrungsteil, dem eine die Versandobjekte zwischen sich 
und gegenuberliegenden. urn quer zur Forderrichtung angeordnete Achsen rotie- 
rende Fordenrollen elner die Versandobjekte transportierenden Fordereinrichtung 
zugeordnet ist, wobei die Fordereinrichtung zwei mit dem Fuhrungsteil eine Forder- 
strecke bildende Antriebsrollen aufweist, die in Forderrichtung betrachtet vor und 
hinter den Druckkopfen gelagert sind, und gegenuberiiegend, gegen die Antriebs- 
rollen resp. ein dazwischen transportiertes Versandobjekt einen Druck austibende 
Gegendruckrollen vorgesehen sind. 

Bei Frankiermaschinen warden heute nebst der klassischen Rotationstechnik ver- 
mehrt neue Stempeiaufbringverfahren. u.a, auf Thermo- und Inkjetbasis, einge- 
setzt. 

Inkjet- Oder Tintenstrahldnjckkopfe sind seit langerem bekannt und warden ins- 
besondere bei PC-Druckem eingesetzt. Die dort beim Einsatz solcher Druckkopfe 
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gewonnenen Erkenntnisse konnen nicht auf das hier vorliegende Einsatzgebiet in 
Frankiermaschinen iibertragen werden. Die Grunde liegen u.a. in der hohen Ge- 
schwindigkeit der zu frankierenden Briefe, deren unterschiedlichsten Formate und 
Dicken sowie den bedeutend rauheren Umgebungsbedingungen, beruhend auf 
zumTeil verschmutzten Oberflachen der Versandobjekte. Zudem mussen die Fran- 
kieraufdrucke strenge Quaiitatsanforderungen der Poststellen erfuilen, was hohen 
KonstruktionsaufyA^and und Zuverlassigkeit verlangt. 

Der vorliegenden Erfindung liegt die Aufgabe zugrunde, eine Frankiermaschine mit 
einem Inkjet-Druckwerk zu schaffen, das beim Frankieren von Versandobjekten 
wie Briefe, Karten Oder dgl. ein storungsfreies Bedrucken und ein eindeutig identifi- 
zierbares Druckbild eriaubt. 

Daneben sind Voraussetzungen zu schaffen, die eine hohe Zuverlassigkeit und 
wrartungsarme Konstruktlon gewahrleisten. 

Erflndungsgemass wird diese Aufgabe dadurch gelost. dass das Druckwerk wenig- 
stens zwei Druckkopfe aufweist, die eine gemeinsame Dusenmundungsebene 
bilden. dass die Druckkopfe auf die Dusenmundungsebene betrachtet jeweils 
rechteckig ausgebildet, in einem spitzen Winkel zur Forderrichtung der Versand- 
objekte und gegenseitig teilweise versetzt zueinander angeordnet sind. 

Nachfolgend sind die Funktionen und die Ausbildung einer Ausfuhrung der erfin- 
dungsgemassen Frankiermaschine beschrieben. 

Zum besseren Verstandnis wird dabei auf die Bezugszeichen und Bilder, in denen 
Ausfuhrungsformen der Erfindung dargestellt sind, Bezug genommen. 

1 A vordere Steuerkurve fur rechte Gegendruckrolle 
1 B hintere Steuerkurve fur rechte Gegendruckrolle 
2A vordere Steuerkurve fur linke Gegendruckrolle 
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2B 


hintere Steuerkurve fur linke Gegedruckrolle 


3 


Hauptwelle 


4 


hintere Seitenwand 


5 


vordere Seitenwand 


6A 


Gegendruckhebel. links, vome 


6B 


Gegendruckhebel, links, hinten 


7A 


Steuerhebel, links, vorne 


7B 


Steuerhebel, links, hinten 


8A 


Gegendruckhebel, rechts. vorne 


88 


Gegendruckhebel, rechts, hinten 


9A 


Steuerhebel, rechts, vorne 


98 


Steuerhebel, rechts, hinten 


10 


Achse fur Gegedruckhebel und Steuerhebel 


11 


Anschlagbolzen fur Gegendruckhebel rechts 


12 


Anschlabbolzen fur Gegendruckhebel links 


13 


Gegendruckrolle rechts 


14 


Stutzroile 


15 


Gegendruckrolle links 


16A 


Schwinge, vome ftir Stutzroile 


168 


Schwinge, hinten fur Stutzroile 


17 


Achse fur Schwinge 


18 


Federeinhangestange 


1Q 




20 


Zugfeder fur Steuerhet)el 


21 


Stutzrollentrager mit Tastausleger 


22 


Schlepphebel 


23 


Schneckenwelle 


24 


Schneckenrad 


25 


Gabellichtschranke 
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26 


Schlitzscheibe 


27 


Schaltnocke fiir Hauptwellengrundstellung 


28 


Mikroschalter 


29 


Steuerrolle 


30 


Zugfeder fur Gegedruckhebel 


31 


Gleichstrommotor 


32 


Antriebswaize rechts 


33 


Antriebswaize links 


34 


Achse fur Gegendruckrolle rechts 


35 


Anschlag fur Schlepphebel 


36 


Zugfeder fur Schlepphebel 


37 


Anschlag fiir Tastausleger 


38 


Tastrad fiir Inkrementalgeber 


39 


Niederhalteplatte resp. Fuhrungsteil 


40 


Antriebsmotor fur Vorschub 


41 


Getriebe fur Antriebsrollen 


42 


inkrementalgeber. Encoder 


43 


Ausleger am Stiitzrollentrager 



Beschreibung der Zeichnungsinhalte bel folgenden Figuren: 

Fig. 1 Frontansicht der kompletten Gegendruckmechanik, einschliesslich 

Antrieb, Tastrad und Hauptwellenantrieb und 
Fig. 2 Draufeicht auf Gegendruckmechanik. 

Bei der Einzelbrieffrankierung wird der Brief manuell in die Frankiermaschine ein- 
gelegt. Fotozellen starten bei exakter Kuvertposition den Frankiervorgang. Die 
beim Einlegen des Kuverts sich in einer unteren Position befindenden Gegendruck- 
rollen werden iiber Steuerkurven der Hauptwelle nach oben bewegt und driicken 
das Briefgut gegen die oberen Antriebswalzen. Der Brieftansport resp. der Fran- 
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kiervorgang werden nun ausgeldst. 

Der Gegendruck entsteht aus Gegendruckrollen. Zwei Rolien iiegen unterden 
rechten und linken Antriebswalzen. Eine dritte, mittlere Rolle hat die Aufgabe den 
Brief unter den Daickkopfen auf das erforderliche Hohenniveau zu bringen, ohne 
den Brief gegen die Stimfiachen der Druckopfe zu drucken, damit das Druckbild 
unverschmiert bleibt. Nach dem Frankieren bewegen sich die Gegendruckrollen 
wieder nach unten und geben den Spalt fur das Einlegen eines neuen Kuverts frei. 

Beschreibung zu den Figuren 1 und 2: 

Die Gegendruckhebel sind in der Grundstellung zum Einlegen eines Einzelbriefes 
bereit. Sobald der Brief in seiner exakten hinteren und rechts am Tischanschiag 
angelegten Position ist, wird uber eine Reflexlichtschranke die Frankiermaschine 
aktiviert. Zuerst dreht sich die Hauptwelle 3 urn ca. 1/3 Umdrehung im Uhrzeiger- 
sinn. Die Steuerhebel 7, 9 werden uber die Steuerrollen 29 durch die Steuerkurven 
1 , 2 nach oben geschwenkt. Die Gegendruckhebel werden uber die Zugfedem 30 
ebenfalls nach oben mitgewegt, bis die Gegendruckrollen 13, 15 an den Antriebs- 
walzen 32, 33 aniiegen. Die Steuerhebel bewegen sich noch etwas weiter, bis die 
Steuerkurve ihren Hochstpunkt enreicht hat. Der mbgliche Uberhub der Steuerhe- 
bel wird durch die gefederte Ankopplung der Gegendruckhebel ausgeglichen. Die 
Stutzrolle 14 hat sich uber den Schlepphebel 22 auf dasselbe Niveau eingestellt. 
Der Brief ist nun zwischen den Antriebswalzen und den Gegendruckrollen einge- 
klemmt. Der Antriebsmotor 40 treibt uber das Getriebe 41 die Antriebswalzen 32, 
33 an und bewegt den Brief von rechts nach links. Die Geschwindigkeits- und Posi- 
tionsdetektierung erfolgt iiber den Inkrementalgeber 42 und dasTastrad 38. DasTa- 
strad wird uber Reibung vom sich bewegenden Briefumschlag angetrieben und 
er^sst so die exakte Geschwindigkeit der Briefoberflache. in Abhangigkeit von der 
Briefposition spritzen die Tintenstrahldruckkdpfe zelienweise entsprechende Mu- 
ster ab, die in Folge zu dem gewunschten Druckbild fiihren. Die Niederhalteplatte 
resp. Fuhrungsteil 39 halt den Brief auf einen exakten Abstand zu der Druckkopf- 
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stirnseite urn bezuglich Auflosung ein sauberes Druckbild erhalten zu konnen und 
ausserdem zu verhindern. dass die gedruckten Zeilen bei der Bewegung des Ku- 
verts verschmiert werden. Nach Beendigung des Frankiervorganges schaltet der 
Antriebsmotor ab und die Hauptwelle dreht sicli wieder in ihre Grundstellung zu- 
riick, die Gegendruckhebel nehmen wieder ihre Ausgangssteilung ein. 
Die Tintenstrahldruckkopfe sind auf einem Justagemodul fixiert. Uber diese Mecha- 
nik lassen sicli die Druckkopfe genau zueinander justieren, damit das Anfangspixel 
des einen Kopfes mit dem Endpixel des zweiten Kopfes genau iibereinstimmen und 
so keine Druckbildlucken entstehen. Die Druckkopfe werden uber Schlauclne an 
einem einfach austauschbaren Tintenbeutelbehalter angeschlossen. Bei der Erstin- 
betriebnaiinne mussen die Tinte aus dem Tintenbeutel abgesaugt und die Druck- 
kopfe geflutet werden. 

Numerierungs- und Teilebenennungsliste fur Druckkopf-Justagemodul: 



301A 


vorderer Tintenstrahldruckkopf 


301 B 


iiinterer Tintenstralildruckkopf 


302 


Unterlagsscheibe 


303 


Spannblech fur Druckkopf 


304 


verstellbare Druckkopftragerplatte 


305 


starre Druckkopftragerplatte 


306 


Stellschraube 


307 


Federscheibe fur Justageweg 


308 


Federscheibe fur Anpressung 


309 


Bundschraube 


310 


Spannscliraube 


311 


Einpressgewindebuchse 


312 


Butzen fur die Druckopfpositionierung 


313 


Kopfplatte 


314 


Tragerpiatte 
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315 


Saulenfuhrungsbuchse 


316 


Hubsauie 


317 


Niederhalteoiatte resn Fuhnma^t^il 


318 


Druckfeder 


319 


Hubplatte 


320 


Hubexzenter 


321 


Feststellschraube 


322 


Einpressgewindebuchse 


323 


Distanzhulse 



Beschreibung der Zeichnungsinhalte bei folgenden Figuren: 
Fig. 3 Draufsicht auf das Druckkopf-Justagemodul, 

Fig. 4 Frontansicht auf die Druckkopfe und die Dmckkopftragerplatten, in dieser 

Ansicht sind nicht atie Telle in Ihrer wahren Position dargestellt und 
Fig. 5 Frontansicht auf die Daickkdpfe und die Druckkopftragerpiatten. 

Bel der hier beschriebenen Frankiermaschine warden zur Realislerung der gefor- 
derten Druckbildhdhe und der Auflosung zwel Tintenstrahldruckkopfe benotigt. Zur 
Erreichung der Druckbildhdhe sInd die Druckkopfe in der Tiefe gegeneinander 
versetzt. D.h., dass die obere Halfte des Druckbiides vom hinteren Druckkopf und 
die untere Halfte vom vorderen Druckkopf erzeugt wind. Urn im Druckbild keine 
Lucke Oder ein Uberdrucken zu erhalten, mussen die Pixelzeilen der beiden 
Druckkopfe gegeneinander justiert werden konnen. Die Druckkopfe sind ausser- 
dem in der Draufsicht schrag angeordnet, da bei dieser Schragstellung der effekti- 
ve Abstand der einzelnen Druckdusen geringer und so eine hdhere Auflosung des 
Druckbiides mdglich ist. Ein Druckkopf ist stan- montiert, wogegen der zweite Druk- 
kopf entlang der Dusenreihe relativ zum starren Dmckkopf verschoben bzw. fein- 
justiert werden kann. An dem Druckkopf-Justagemodul ist auch die schon be- 
schriebene Niederhalteplatte resp. Fuhrungsteil gelagert. 
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Die Druckkopfeinheit ist als eigenstandiges Modul ausgefiihrt, d.h.. dass die Mon- 
tage ais koplette Unterbaugruppe mbglich ist und die Druckk6pfe vor dem Gesamt- 
einbau feinjustiert warden konnen. Auf der Tragerplatte 314 ist die stan-e Druck- 
kopftragerplatte 305 und die Kopfplatte 313 montiert. Der vordere Druckkopf 301 A 
wird iiber die Butzen 312 genau positioniert und uber kleine Pragungen am Spann- 
blech 303 an die Druckkopftragerplatte 305 angedruckt. Das Spannen erfolgt Ciber 
die Spannschraube 310 und die Einpressmutter 311. Auf der Ruckseite des starren 
Druckkopftragers sitzt die verstellbare Dmckkopftragerplatte 304. Sie ist in der 
Tiefe verschiebbar und wird durch die Einpressgewindebuchsen 322 bzw. die 
Bundschrauben 309 gefuhrt. Die Bundschrauben 309 drucken die verstellbare 
Druckkopftragerplatte 304 iiber die Federscheiben 308 und die Unteriagssclieiben 
302 an die Auflageflache an. Die verstellbare Druckkopftragerplatte lasst sich ge- 
gen die Reibung dieser Anpresskraft verschieben. Der hintere Druckkopf 301 B ist 
wie der vordere positioniert und gehalten. Die verstellbare Druckkopftragerplatte 
304 weist an der vorderen Seite einen Umbug auf, in den eine Gewindebuchse 
eingepresst ist. Auf diese Gewindebuchse sind ein Federscheibenpaket 307 und 
die Distanzhulse 323 aufgebracht. Das Federpaket verspannt sich zwischen den 
abgebogenen Winkeln der starren und verstellbaren Druckkopftragerplatten. Die 
Justage der verstellbaren Dmckkopftragerplatte erfolgt iiber die Stellschraube 306. 
Beim Anziehen der Stellschraube bewegt sich der hintere Druckkopf mit der Druck- 
kopftrigerplatte nach vome. Beim Losen wandert die Einheit unter der Federkraft 
des Federpaketes 307 nach hinten. Durch die Vorspannung des Federpaketes wird 
jegliches Spiel au^ehoben. Der hintere Druckkopf 301 B wird so eingestellt, dass 
die vorderste Tintenstrahldiise mit der hintersten des vorderen Druckkopfes uber- 
einstimmt bzw. exakt einen Pixelabstand aufweist. Nachdem die Druckkopfe exakt 
justiert sind, wird der verstellbare Teil mittels der Feststetlschraube 321 fixiert, 
damit sich dieser nicht mehr verstellen kann. In der Kopfplatte 313 sitzen noch zwei 
Saulenfiihrungsbuchsen 315, die die Saulen 316 der Niederhalteplatte resp. Fuh- 
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rungsteil 317 fuhren. Die Niederhalteplatte resp. Fuhmngsteil 317 wird uber die 
Hubexzenter 320 auf und abbewegt. Die Dmckfedem 318 heben die Hubpiatte 319 
spielfrei nacli oben an. 
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PATENTANSPRUCHE 



1 Frankiermaschine mit einem wenigstens einen Dmckkopf auf- 
weisenden Inkjet-Druckwerk zum Bedrucken von einlegbaren 
Oder durchlaufenden flachen Versandobjekten, wie Briefe oder 
Postkarten, bestehend aus einem urn den Druckkopf und ge- 
genuber dessen Dtisenmundungsebene vorstehend angeord- 
neten Fuhrungsteil (317), dem eine die Versandobjekte zwi- 
schen sich und gegenuberliegenden. urn quer zur Fordenich- 
tung angeordnete Achsen rotierende Forderrollen einer die 
Versandobjekte transportierenden Fordereinrichtung zugeord- 
net 1st. wobei die Fordereinrichtung zwei mit dem Fuhrungsteil 
eine Forderstrecke bildende Antriebsrollen aufwerst, die in For- 
derrichtung (F) betrachtet vor und hinter dem Druckkopf gela- 
gert sind, und gegenuberliegend, gegen die Antriebsrollen 
resp. ein dazwischen transportiertes Versandobjekt einen 
Druck ausiibende Gegendruckrollen vorgesehen sind. dadurch 
gekennzeichnet, dass das Druckwerk wenigstens zwei Druck- 
kopfe (301 A. 301 B) auiweist, die eine gemeinsame Diisen- 
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mundungsebene bilden, dass die Dmckkopfe (301 A, 301 B) 
auf die Dusenmundungsebene betrachtet Jewells rechteckig 
ausgebildet, in einem spitzen Winkel zur Forderrichtung (F) 
der Versandobjekte und gegenseitig teitweise versetzt zuein- 
ander angeordnet sind. 

2. Maschine nach Anspmch 1, dadurch gekennzeichnet, dass 
wenigstens einer der Dmckkopfe (301 A. 301 B) in der von der 
Forderrichtung (F) der Versandobjekte abweichenden Rich- 
tung gegenuber dem anderen Druckkopf (301 A, 301 B) ver- 
schiebbar ist. 

3. Maschine nach Anspruch 1 oder 2, dadurch gekennzeichnet, 
dass der verstellbare Druckkopf (301 B) an einer gegenuber 
einer den ortsfesten Druckkopf (301A) aufnehmenden, senk- 
recht zur Dusenmundungsebene angeordneten stationaren 
Druckkopftragerplatte (305) verstellbaren Druckkopftragerpiat- 
te (304) befestigt ist. 

4. Maschine nach einem der Anspriiche 2 oder 3, dadurch ge- 
kennzeichnet, dass die Druckkopftragerplatten (304. 305) 
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durch eine in Verstellrichtung wirkende Spannvorrichtung 
(306, 307) ausgebildet ist. 

5. Maschine nach 4, dadurch gekennzelchnet. dass die mit den 
Ruckseiten aneinanderliegenden Daickkopftragerplatten (304, 
305) an einem in Verstellrichtung angeordneten Ende durch 
abgewinkelte Abschnitte ausgebildet sind, zwischen denen 
eine an einer die Abschnitte verbindenden Stellschraube (306) 
angeordnete Feder (307) vorgesehen ist. 

6. Maschine nach einem der Anspruche 3 bis 7. dadurch gekenn- 
zeichnet. dass die verstellbare Dnjckkopftragerplatte (304) 
durch eine sie durchsetzende, in der ortsfesten Druckkopftra- 
gerplatte (305) verdrehbar befestigte Schraube (309) arretier- 
bar ist. 
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